Internodal myelin volume and axon surface area. A relationship determining myelin thickness?
Internodes from normal, remyelinated and regenerated nerve fibres have been isolated from rat spinal roots and sciatic nerve. The internodes have been examined quantitatively by light and electron microscopy to determine their internodal length, myelin thickness, and the circumference and cross-sectional area of both the axons and fibre. Comparison of these measurements of the axon and myelin sheath has revealed a close relationship between the volume of myelin comprising the internode and the area over which the Schwann cell and axon are in close proximity, i.e. the surface area of the axolemma beneath the internodal myelin sheath. The same relationship described not only the internodes on normal nerve fibres, where internodal length is proportional to axon diameter, but also the short and thinly myelinated internodes formed in the adult animal on remyelinated and on regenerated axons. Examination of data presented by Berthold (1978) revealed that a closely similar relationship is also present in feline nerve fibres. In view of the constancy of the relationship between such different types of internode it is suggested that the regulation of myelin volume, and thereby of myelin thickness, may be mediated via the area of the axolemma or of the Schwann cell membrane beneath the myelin sheath.